
THE SYNTHESIS AND PHOTODIMEREATION 
OF 2&2-BENZAZEPINElJ-DIONES 
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Taative asignmeot of the ateruxhemistry follows 
fromananalysilloftbecoup@constanta.aambaand 
Moorklli’ have suggc!sted that in cyckbataoc riag!s the 
si@loftbecroa5ringfoIr-bondco@iegacJ)iaanlore 
reliabkindi&oroftbc&-tnznsorkntatiooofthein- 
taactiDg protons than is the amplitude of the vicinal 
couplings (‘J). which are dependcot upon substitunts, 
dibednl all&a (Grplus Eqlatioo) and ring ditJtortioll.% 
sp&kally. ‘J is poeitive wbco unlpkd proton8 are c& 
and IEgative wbeo tmns. Analysi3 of the coupling 
constants (‘hbk 1) of 5 and 7 smta a syn-a&syn 
geometryaboIlttbecycloblltanering.Ahhougbthevery 
naMllvahKiafor4Jmaketbe&li6amceofthedeter- 
mblatioa of sigo teouou, DevatlMkM the small absolute 
values are consistent with the stnlctun. MechMilltkally, 
only two such syn-anti-syn photodii are possibk, 
con&i& of two q ooomeric unite juxtaposed in eithex a 
pamlkl (bead-t&+l) F antipamlkl (head-Mail) 
fa8hioll.‘stuic collu&MoMprechlde tbefonnationof 
twoOthapOMibkp&lct8poMiUgtbebedd-to-be8d 
or head-to-tail ayn-cis-syn geometry. Howeva the mo!st 
di&uhtaskwastbeos6~tofcolrpliapcon8tantsto 
protona II,& which wan fortuuely resolved by 
umsi&ringtbcNMRapectraofok6ns3aod~.BothH, 
aod&exhibitprotollreaoMltceawitbtran&couplillg 
conatantaof 12.sHz.Tbll&protoasIi&aretranain5 
aod7.ThemonancesduetoprotonsH,and&are 
alightly broadened u a result of lonoraaoe intcractiom 
witbtbefnmaticringprotoM.BaAupontbeaeconsi- 
&xatioM,the lunl&m%sarbd7aretM~as~-~ 
tail and bead* reapectively.‘” 

with regard to 7, shift mot studks rE&odhd3& 
CDCl,] resulted in down&M sbifta of tbc order: NC& 
(ll)>H(arj-oCO (9)>H,zH, (8)>H, O>H1 (4)> 
H(ar)-oCO (3) > NCHl (2). Thk order is interpreted as a 
&ctivecool&Mioooftbereagcnttooneoftbe 
CONCH> moktks, with protons & and II1 being ti to 

the binding site, wbik Hz is fartkx removed. There 
reaultsnlppolttbea&gnateotroftbe~ 
geometry’ltotbemajarN-Me~.Whikisoata 
Sprovaitooknolubkfaahiftre8geatstndks,tbe 
reverse &dition method gave the fdlowiq ada of 
downfield shifts, Hz (S)>HI = H, (4)>H4 (2). This 
suggestsintexxtioooftbe~otwitbaCONHgroup 
whicbkclorertoHIaadHIandfutbafromHqILI~S. 

=prerent aerionmentr,salxl7,~tbefdlow- 
ingudqucfeattmx(a)tbcne&ve Jvaluea,(b)‘J.cfc 
overkp’JrmJuvahn?aaad(c)tbevahEsoftbespectral 
parametax”K,L,MandN;speci&Ay,K=X36and 
N=7.71Hz (hh isomer, 7) add Km-O.21 and N= 
19.11 Hz (ht koma, s).ll 

h&or p?vdkm Tbc miDor, ilmohlw pboupmduct 
from 3 exh&itai unusual behavior by being insdpbk in 
all commoll organic NMR solventa. ‘Ibe IR, MS and 
ekmeotalaualyskwereideatkalwitbtlKmeoftbemajar 
komerS.TbcNMRspectmminTFA,tnwever,had’a 
c-2syolmetry.Itiscon&abktbatintbiscase,an 
protomoftbecycMmtaaeriogarec&witbabmd-to- 
tailstractnre.otltbcotberhud,t&miMxdimerof6 
il&atedtbepreaeoceofcoNHCH,mok4yintbeN?dR 
qn?ctnmandNI?ab&lq&nat3340&‘iDIRT& 
map spec&om indka&d the loss of m/c 31 (CH,NIQ 
andkckultbcmlc187aEl+uitocycMatanefrap 
mcota&mintbemajorisomer7.SbiftreqjcotatuGadid 
notprovidefurthcrilmigbtintothe WA- 
lMlctun&iapropoaedforthisminorpnduct. 

A&!mpred ntet~yiafioa of 5 to 7. sevesal experimenta 
using various co&ions such as, (a) MeI/CaO in DMSO, 
(b) Meube@trkthykmmoniual chloride (2 eqniv)/sq 
NaOH in CHQ, (c) l&I/&O in DMF, (d) MeUIGCO, 
in DMF, (e) MeI/I&BuOH in THF and (f’) MeI/NaH iu 
DMF”wereattauptedtometbykteS.Wtitbeex- 
aption of tk kat experiment, only a mooo N-Me 
product wa8 obtained. This coqnnmd poMes8ed 

Tabb1.NMRadysisofthcmajorph&dimm(8,ppmtromTMS) 

Coupling cmutmlta Qwdul Suftm 

-d 32 53 Jl4 523 J24 J34 81 82 83 04 

2 (C,Dp) -0.l.P 10.58 12.03 8.53 9.07 -0.10" 4.93 4.43 4.19 3.95 

t (CDC13) 5.03 4.88 4.34 4.17 3.04 

Tha J raluam in Hz weta obtaind from analymim of c~cl~butme protolu a. U&E3114 symta utilirinS 

LUXXOU 11 [S. Cutdh and A. A. Brrotbnor - By. J. Chm. Ph#U., 4& 3869 (1967)) md tpQ1Ips-WUT [J. 

D. Svalso md C. A. lleilly, ibid, 37. 21 (1%2)] prqr-. m RlS .rr~ra .I. law tIma 0.01. Wrma- 

ti.n~ ('J) coupliq conmtmtn. 
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&hativc. The NldR, TU! (ailk gel; CHCls EtOAc. 
#):2)andm.p.waedihwntfrontthou?ofeitba7aits 
mimriwmer8.TbeNMR(cDcl,)ehibitaIthtwkae 
rMMna!xatb2.55,3.38and3.65withtheriat~ 
b8xQfopecycbMtatK~tott w. Thcae multi 

cotta&ntwithtwoN-MeondoaeO-Me-and 
zltthetctttative ~tofstnEturc9totbehttcr 

-AlI 

bLpW~detsrmiasdOll~Tbomu-HOO~rpprntmmd~ 

lmMCCULRtSpeC&e~obt&!dwith~~~621 

z!Ekzzr 
IbsNMRnpedrewere&txioaiwithVuirn 

~~bctsdto~Htreclomcy 
dtbewhut.PaS.e220MHxNMRrpectma!Hp~, 
~oWmdfmmR.U~~dblomarl,CIDldr 

&(c%+fcnm~ 1. To I @dly stihg 
r.d +0, (19151; 0351~~4 iq3.51 Qv hexane wu 

portmww 167.01 (Osamol) 2-aIhw-l-a8ph~. -ne 
htUferrClthdUroOmtemp.flX1brmdtlMlbsrtsdlmda 
NhxfcrIhr.Timllotso4wxSdeanteddterSkhtccd.k. 
Therehluewureaxorcdsdwith3.0LlbexRlEfor1hfdta 
wlkht&solnwxs&!aated.ThecomhhlbexuleextrStanr 
snpartsdtodryasutogh200.OgctUdePdlUXTkcmde 
prchctwuexMedwith201bex8ne.theextrectwucookd 
eodttmQystahwhkllfam!adwere6kedoff.ne6ltntewu 
ulaltorwxtrxcttbede8ifedcqlolmdfromtbeebovenridue 
foMme&cooliugeodmteJi6gdtbscrysthohiwducb 
time, yidd: 79.0~ (~211%). m.p. = nw. 
uI-2.&Nntcpkr-1t 3. A sob amthing 1 (S9.01; 

031ml$in800mldkxneat7rwupmgedwithHClgxsfor 
5hr.Afterevepomhgofftberolvent.thereaiduewal~ 
tropedwithbelKenetheetimlwnndhaydissolvedh2boml 
1&Jhboxyethemd22mlw&7.Thhlolllwes&wedto 
S&DdOVCd&tItroOmtemp..CV8pXltdtOdryDeumdthe 

reakhdiuolvsdiu1.0LRtoAc.Tllkofgenksdnwuwubed 
with630mlpmtionsutNdiCO,eq.TbeN~CO,phuewu 
wubaJwitb1.OLRtoAcandtbecambioedorgalkextrBctwel 
WSbl?dIh?CtbSWithXlOdpOlthSnrta.lbCdVCllt~ 

evrponted alKl the solid vu didVat in 1.01. Setooe, tratal 
WithCkCOddtkrcetoaeCV@LUUCdOff.~ 

dtbCpfOdWt~Ol8bCOZUBC(%Od)fUldpstrolenmCtha 
(650 ml) mixtore pve e ykhl d 28.7 g (37%); single spot, Rf 0.30 
(&m& CHCI,: EtoAc - 6~4); m.p. - 135-M.; m/r - 173; 
NMR(CDC13d631(1H,dd,J=lurad25HzICHC~).7.11 
IlH. 6 J = 125 Hz Ar-C!H=). 7.45 (IH. m). 7.62 Ni. m). 8.52 
(IS. m, J = 8.0.1.5 ;ad 0.5 6; ArH-kb) rad 8.92(11, b, NH). 

lrmdSmatd8.90eliaheMtbcJ~mrconplingcoartrntof 
25 Hz from g 6.37 reaonxnce. (Found: C, 69.25; H. 4.29; N, 8.30. 
C&. far &H&N: C. 69.36; H. 4.07; N. 8.09%). 

2-Muhyl-zH-zkzaz4la-13&~ 6. A 8obl cont8iniog 3 
(&Og; 0.03smol) iu 2uJnll dry THP wu ltined ti IO.801 
(0.043mol) tulillm etboxkk (TMXt) for Xlnlill. The ppt was 
mtaefJoff,wuhedwithethL7aDddrkdinrvaclnlmoverlxt 
lwm temp. for 30miu. The thllimn crlt thlu ohioed wu 
rmpndL?4lh60mlMeI8ndtbemixmlefeihlx~for5hruoder 
ugon.TkmixtlxewxscrJoledandtheexccaaMexwos 
enpor&d with m The ydlow SoM thlw obthed wM 
st&redwitblalmlbeoxenefar40min,mtendoffuldwNhed 
taithl0OmlbelKUE.TbeLXXllbilU?dfk8tewMplSK.dth&8 
FkXiSil&llM8UdtbeeolUmllehltk!dwithl00IlllbenZm.Tk 
doteanrev@omtedtodryMYs,ykld:5.4g@6%);siegkspot 
(ahmka, CHQ: EtOAc-6:4); q .p.-67m m/r= 187; W 
mR) J&7 rad 5.93 Y (C-D stretch); NMR (CD&) g 3.49 (3H. 
;. N&i,), 6.44 (1H; & J - 12SRr. <H-C-D). 7.02 (IH. d, 
J - 125 Hz, Ar-CH-), 7.45 (lH, q ), 7sI @H, m) end 8.28 (IH, m. 
J - 8.0.1.5 xod 0.5 Hx, ArHsCO). (Found: C, 7081; H, 5.03; N. 
7.47. Cnlc. for &H&N: C. 7058; H, 4.85; N, 7.4896). 

7&14b;lb,lC - tlaal - 7xnMeM - TtiW [I& 

d3r( - m h&l+e - 5,7,1214@H.l3I) - turoxc 5. A 
aoiod3I158r:0.009moDh2Wmlwectmladeknrwe~ 
plUgL!d&t&hOdtbt!h&&~x-~4SOWOtt 
~~Hghmp*tbroqlhepynx.~~probe 
fer3Lr.TbepmductwasfnteraioiTMdextmctaiiarsoxhkt 
srttndorwithlOOmllcetlme.Tbee&ooeextr8ctwMfutefed 
mldeqeruedtogive1.tr2g(yiekl-7O%)dsolid.Rel?ystal- 
~from~pve0.7Sgpme~witbm.p.3M-~~ 
dqJe&otoohtiugmte;shink8atcazXr.”kwn”xtca 
317. &cuqKma at 336-34% I& - ub; IR (KBr) 298 c (NH 
atretch), 5.78,5.&i Md 596r (C-D stretch): w (95% RtoH) f 
465rt2)8mymd9BJ~2Blmp;NMR(C~)d3.95(lH,dd, 
J - 120 uxl9.0 Hz). 4.19 (lH, dd. J = 10.5 lad 8.0 Hz). 4.43 (lH, 
dd, J - 9.0 and 8.0Hz). 4.93 (lH, &J, J = 120 xml lO.OHx), 
7.&750 16H. ml. 823 IlH. M. J-6.0 sod 2OHx. ArHaCOL 
8.41 (lH, dd. J - 7.0 cod 20 tiz, ArHsCO) md 6-7 @co& 
NH).(Pwad:C.68.16;H,4.11;N.7.90.~.forCaJI,rOSJ~:C, 
69s; H, 4.07; N, 8.09%). 

l’be insohbk mate& “Insohhk Isoauz”, (476mg) was 
removedfromtbesoxhletalp,bdlalwith17smlacetoDeaod 
fntaedwhOehot,yieM-203~,m.p.-33&33C;m/e=)46;IR 
IKBr) 296 Y INH stretch). 5.78.5.66 nod 5.98 Y (C4 lltrdch): 
irvessbPiOii)c405d;i40m;(~)md%3rt283rnc;NMii 
(TFA) g 4.40 (4H. I), 6.95 (lH, dd, J = 6.0 sod 3.OHx), 752 (5HH. 
m) nod 8.22 (2H, J = 6.0 and 3.0 Hz, ArH-oCO). (Fooodz C. 
69.10; A, 4.35: N. 7.65. Cxlc. for CwH&N2: C, 69.36; A, 4.07; 
N, 8.0946). 

71114b;7b,Me - tram - 7x,7b.l411,14b - Tetmhydm - 6.12 - 
lfh&y/cy&buta[l~ - dE3.4 - dqbi#[2] - bmzazqh - 
Sj,l214(6H.l3H) - tat- 7. A solo d 6 (263 g; 0.014 mol) in 
750mlapectnl&ebeazeaevrsporgedwithN~forlOmiaand 
imdhtedudesaihedforSfor6hr.Tbesohwaacoocentmted 
toca5OmlMdt&snspeah wx3tMtaiwithssmlbexaoe, 
mbpwire.TbCpp(W8S6ltC?8dOff.dkd~cbrolDltosnpllCdOO 

#gdWoekmaiikagcl(18x292mmc&mn)sEutipOw+tb 
l000~CH&folbwedby200mlCH~:CHCl,(1:1)radtheo 
2a)ml CHCI,. The fnctions wae dkuded pad the next 
600 ml CHCI, were evqwxted to give 206 g apde product (80% 
yield). Reqshhh (xt -20’) from co 13L d aba EtoA 
gave 0.451 pure produn m.p. mnc, m/c-374; IR (KBr) 
5.61.5.86 rad 606fi (0 sbetch); W (95% RtOH) a 261 et 
239mrmd17rt280m~;N~(CDCU63.0)(lH,dd,J-120 
md 5.OHx). 4.17 (1H. dd. J-8.0 4 J.OHz). 4.34 f1H. d. 
J - 8.0 Hz);;.88 (1H; d, j = 120 AZ). 284 (3H. I, kkH,h 33 i3H: 
s, NCHI). 6.g2 (IH, m, J = 75.6.0.kd 33 Hz), 7.30 (fi, m), 7.70 
(1H. dd. J = 6.0 rad 35 Hz ArH_oCO1& 7.81 IlH. &L J = 9.0 
md 3jHx). (Found: C, .7O.855; H, j.15; N. ?$0: C&. for 
Cz&t&: C, 7058; H, 4.8.5: N, 7.48%). ’ 

?%ClUhlCtromtbe8bOV~WUCOlK%l~tOCa8ood, 

CdCdiDtbCfrazUUldfilb2d.This~CW~rrpatbd 

tWicewhikledwii1&5ltra!ctOcasooml.Fiiytbcmiratc 

wasconcentrntedtoca75ml,cookdintkfreex@randtbc 
mhrproductwastilte&off anddrkd,wt=0.33g;m.p.Z2S 
zzrp, m/r= 374; IR (CD&) 336Ocm-’ @jE stretch), 17O5, 
1640an-’ (cl0 stretch) end 1660, 1595aIr (&de c!& 
etretd~); W (95% J3tOH) c 420 at 253mfi and 3718t 260mr; 
NMR (CD&) 8 257 (3H, d, J = 5.0 Hz, becomea singlet oo 
CD&lD exchnoge, NHCH,). 3.47 (3H. s, NCH3. 4.07 (IH. d, 
J = 6.5 Hz, C&CH-), 431 (1H. d, J = 6.5 Hz. -CH-C&), 4.09 
(lH, s, CH), 7.55 (lH, I, exm slowly with CD,OD. NH), 
7.3O-7.76 (7H, m) xod 7.90 (IH. dd, J-7.0 and l.OHx, ArH-o- 
CO). (hurt& C. 70.46; H. 4.15: N. 7.39. Calc. for C&&NI: C. 
70.58; H, 4.03; N. 7.48%). 

Attempted mUhylalitm of 5 
(1)A~~S(O.ltjg;O511~1oI)dbrdvedin5mlQy 

DMSO wu tre&d with 6.7 g (47 mmd) Me1 followed by wl- 
d&md2OgCeOend1.0gLkMe.Themixtmewurtkredu 

tMlp.TbCRdl@ vi8wosKhwnBtheoponmdooto15Oml 
kX+w8&.StkdradtUtC&,Yiddhgl80mgWGd.The~)a 
b8m&qumtalbyTIX.gxveumiythld8tecohtentwithr 
mooo Me dezivntive. yield: Slmg; m.p. 2.34-R IR (KBr) 
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32OOcd (NH druch), 1700,164Ocd (C-O dretcb); NMR 
(CXI,) # 3.4 (3H. a, NCH,), 399 (lH, dd, I - 12.0 ti 8.0 Hz), 
3.97 (lH, dd, J- 11.0 rad 9.OIIz). 4.27 (la, &I, J-9.0 rad 
8.OHz). 4.58 (lH, dd. J- 12.0 rad ll.OHz), 7.12 (lH, dd, J-7.0 
md 1.0 Hz), 7.48 (III& m). 7.89 (1H. q ) rpd 8.22 (XI, m, A&o- 
CO). @aink C, 6646; H, 4.e N, 7.01. Cdc. fa &,H,,O&: C, 
69.60; A. 4.44; N. 7.73%). 

(b)A8ohcw8idu8s(15O~;OA3mmol)ins.Omldist8bd 
DMI’wucookdtoO-~radtnwdwithO.Mlg(l.lmmd)%% 
N8HOildkpRthdirpsnioslUiXlRCWUarrmsdtO~tsmp.rd 
slhdfa2lr.Aftuaml&toQ,3.42g(2SmmoI)of&Iwu 
ddedaadlberc!hoaarr#tirred&troomtralp.fff6sbr.Itwn 
tacllpowaJiutosOallFIp,&ulmdextredtwotimelritb 
5OmlpatioasCH&.neofg&cxhctm,driedover 
Ihkite.lIn!Mhntcwua&airadtk~wuleftntsdby 
~(ritiaIsi;CEICe:titOAc=#1:2),yisld:%ml;~LpWr; 
IIt IKBr) 16521xt2cm- (C=o slletch). %7.1031. tuncm-‘: 
NiR (cDiQ.8 255 (3H.i. NCHJ iti (3ii. h &HI), 352 
(1H. m. J-OJHz) 3.65 (3H. 8, NCHJ), 3.77 (lH, dd, J-g.8 md 
0.5 HZ). 4.14 (la. d, J - 6.0 Hz) rad m 7327& (XH, m, 
rromrtie protoar); NMK (C&) b 2.55 (3H, s, NCH& 2.63 (lIi, 
~J=05rsd~Hz),3.09(3H,scH3.3JI(3fl,r.cB3,133 
(lH,6J-~Hz),IQ(lH,6J-6JHt),694~,m.Mautic 
nrotatu) rad 7.66 IlH. dd. J- 7.8 rod l.Owt. &H-&O). 
&ad: C,-7OM, H: Kba; N. 728. Cdc. fa C&&Nz: C; 
71.16,H=S.19;N=722%). 

A_--TbslntbmwirhtothrptR.A.I.Coban 
faadvke,R.KRR8asfacompPrararlyrb8ndMkLO. 
hgbwmfartauulbdp. 

‘See fa eLIpIpb: S. Knpuek. Adsnnw h HeUwydk 
Chanf~by Vd 17, p 45. (Kdital by A. It. Ku&sky rad A. J. 
Ba&oa),Ac&micI4ras,NewYark(l974);J.AMaamrPd 
EMitd~&H~Corrrporadr,@&talbyRC. 

EJk8ddh Vd 9, Chap. 3. Wiby, New Yark (1987); 0. A. 
Arck8adLH.soankckc1#rk8.747(l%8). 

‘Sesfaenmpb:T.H.KochmdK.H.Howad,Tumh&ua 
L*rrcn,~~(l972);W.khtksh,O.sJvsrmuradLH. 
hdmdllJ.eg.~3),2459(l%3);N.ScdEm8n8ndy. 
WOPI. l&mkdNm Ltua# 2%7 (1974). 

‘J.A.BlvidOsrPdD.EH.J~,L~Sorc,##9(1~ 
~.Simck.&AJtgew.cRlllLIotua.I3d.7,4M(1988). 
Qidukm9tatobohfeplrs2rrdeu&aliumf.4.&Ydai 
impRa* mwid .(witb Ibe mpared ap.) rbw wn 
amhmmwdwitilvrryhlamoMadlw&lr4.weqneat 
lwdmhwrsra,wafare,crnwout~“an&“2. 


